ABSTRACT
INTRODUCTION
Osteoporosis risk is usually attributed to ethnicity (Caucasians more than Negroids), lack of exercise, lack of exposure to sunlight and low vitamin D intake. The older one gets, the greater the risk and many of the risk factors are therefore more prevalent after menopause. Other risk factors for osteoporosis include social habits such as smoking and alcohol use, a history of hip fracture in a parent, thinness (as defined by weight < 57.7 kg or body mass index (BMI) < 21 kg/m 2 ), the use of glucocorticoid medications for more than three months and oestrogen deficiency from surgical castration (1) . Even amongst Caucasian women, those with darker skin were noted to have better bone density, possibly related to sunlight exposure times and vitamin D status (2) . Women of African ethnicity generally have less risk of fractures and higher bone mineral density (BMD) compared with Caucasian women (3) . Jamaica is a tropical island with geographic coordinates of 18°15' North and 77°30' West with approximately 3002 sunshine hours annually and 8.2 sunlight hours on average per day. Thus, with > 95% of the population of African descent, Jamaican women living in Jamaica would be expected to have low prevalence of low BMD. However, this has not yet been assessed in a systematic manner by Jamaican researchers.
Because hysterectomy is common in our setting, we decided to see how frequent this was seen as a complication of this operation. Although falls in the elderly as a risk for fracture appear to be common in Jamaica (4), nothing has been written about osteoporosis in elderly women in Jamaica. This is despite the fact that 73% of patients admitted to the University Hospital of the West Indies (UHWI) who had hip fractures were women and 78% of the patients who had fractures were over age 65 years (5) .
In Jamaica, hysterectomy is very common, because of the high incidence of large uterine fibroids; bilateral oophorectomy is also a common practice in women over age 45 years and hormone replacement therapy is only prescribed to women with symptoms of the menopause. Whether hysterectomy with or without bilateral oophorectomy affects BMD in Jamaican women is unclear.
We aimed to assess the impact of hysterectomy among black Jamaican women in a country where it is believed osteoporosis is not common. However, we wished to test the hypothesis that among Jamaican women, hysterectomy is associated with increased odds of having osteoporosis and osteopaenia compared to controls.
As part of cardiovascular disease (CVD) after hysterectomy study (6), we also measured BMD using a peripheral ultrasonic method. Screening for low bone density is now recognized to be best done with dual energy X-ray absorptiometry (DEXA), however, the use of Calcaneal ultrasonography has been found to be inexpensive compared to DEXA while giving a reasonably good prediction of fracture risk in Caucasians and black women (7 −10).
Our cardiovascular study reported on differences in cardiovascular risks between women who underwent hysterectomy and age matched controls who did not. Using this data set, we now report on the differences in BMD between the hysterectomy group and non-hysterectomy group and whether hysterectomy was an independent risk factor for low BMD, adjusting for traditional risk factor of age and nutritional status as assessed by anthropometry.
SUBJECTS AND METHODS
This was a cross-sectional observational study among women who had had hysterectomy with or without bilateral oophorectomy compared to age-matched women who had not had these surgical procedures. The primary outcome of cardiovascular risks has been reported (6) . Briefly, women were eligible for the study if they had hysterectomy with and without bilateral oophorectomy before menopause (artificial menopause) over age 40 years. These women were compared with a group of a similar age and social status that had not had hysterectomy and oophorectomy (natural menopause).
The clinical records of women who had hysterectomy from 1980 to 2000 at the UHWI were reviewed. The addresses of the hysterectomized women were obtained and eligible women were invited by mail to participate in the study. In addition, women were invited to participate from health fairs as well as the use of posters advertising the study. Non-hysterectomized controls were recruited from among the relatives of patients from the gynaecology clinic and from health fairs.
Recruited women had their assessments done at the Gynaecology Department, UHWI, Mona, after an overnight fast. These included the completion of an intervieweradministered questionnaire to obtain sociodemographic data, lifestyle practices including cigarette and alcohol use and past medical history information such as cancer or steroid use. For women who had hysterectomy, data on oophorectomy status were corroborated by pathology records where possible. This was followed by anthropometry, blood pressure, venepuncture for fasting glucose and lipids as previously described. For convenience, the anthropometric and BMD measurements are described below.
Weight was recorded to the nearest 0.1 kg using a balance scale (Delta meter, mechanical balance scale, USA) after each participant removed shoes and outer clothes. Height was measured to the nearest 0.1 cm using standard technique on a stadiometer. Waist and hip circumferences were measured to the nearest centimetre using anthropometric tape according to standard techniques. Body mass index (BMI) was computed as weight in kilograms per metre squared, and waist-hip ratio as ratio of waist measurement in cm to hip measurement in cm. Anthropometry was done by either a registered nurse, a doctor or by a research assistant who had been taught to do the procedures.
Bone density was measured using an Achilles heel ultrasonic bone densitometer (General Electric, USA). This machine was calibrated to read for age, gender and ethnicity and measurements were always done after the machine had passed a quality assurance test. Both the T-score and the Zscores were done. The T-score, which compares a patient's bone density with that of a young, white female, is considered positive for osteoporosis if it is less than or equal to -2.5. The Z-score is a comparison of the patient's bone density with a standard patient matched for age, race and ethnicity.
The data were entered into SPSS, verified and cleaned. The Stata statistical software for Windows, version 9 (Stata Corp, College Station, TX) was used for the analysis. The sample consisted initially of two groups, a group who did not have hysterectomy (Control) and a group of women who had hysterectomy (Hysgroup). The data were subsequently divided into normal BMD, osteopaenia and osteoporosis groups based on World Health Organization (WHO) T-score criteria. Results are expressed as counts, medians with ranges or means with standard deviations as appropriate. Independent t-test or analysis or variance (ANOVA) was used to compare means of continuous variables whilst the Mann-Whitney or the Kruskal-Wallis tests were used to compare distributions of skewed continuous variables between groups. Associations between categorical variables and groups were tested with Chi-squared statistic.
Multiple variable linear regressions were used to explore differences between the groups for BMD, adjusting for sociodemographic, lifestyle and anthropometry predictors. Stepwise regression modelling strategy was used to determine the parsimonious model predicting BMD from data. In this approach, hysterectomy status and age were forced entered in the model. For the other candidate variables (sociodemographic, lifestyle and anthropometry), the criteria for entry was p < 0.05 and p > 0.1 for removal.
The study proposal and the instruments were reviewed and approved by the University Hospital of the West Indies/University of the West Indies/Faculty of Medical Sciences Ethics Committee. The women were given an explanation of the purpose of the study and all participants gave written informed consent.
RESULTS
We recruited a total of 809 postmenopausal Afro-Jamaican women of which 406 (50.19%) had no surgery (Controls) and 403 had hysterectomy (Hysgroup), with 252 having had total abdominal hysterectomy (TAH) [31.2%] and 151 TAH with bilateral salpingo-oophorectomy (BSO) [18.7%] . Bone mineral density measurements were performed on 761 women, 370 in the Control group and 391 in the Hysgroup. However, the sample for data analysis consisted of 629 as 132 women (74 women from the control group and 58 women from the hysterectomy group) had missing data on covariates (Fig. 1) . Most (412; 65%) of the analytic sample had normal bone density of which 169 were in the Control group and 243 in the Hysgroup. There were 187 women (30% of analytic sample) with osteopaenia of which 107 were in the Control group and 80 in the Hysgroup. Thirty women or 5% of the analytic sample had osteoporosis with 20 (67%) in the Control group and 10 (33%) in the Hysgroup. There was a significant association of hysterectomy status and BMD status with a smaller than expected proportion of women with osteoporosis in the hysterectomy group [χ 2 = 18.4; p < = 0.001] ( Table 1) . There was no difference in mean age, weight, height, BMI, hip circumference, waist-hip ratio, waist-triceps ratio, T-scores and Z-scores between Controls and Hysgroup. However, mean waist circum-ference was significantly higher in the controls compared with Hysgroup (91.2 ± 13.4 vs 89.6 ± 11.7), p = 0.0006. In contrast, there were significant main effects of BMD status for age, weight, height, BMI, waist and hip circumferences as well as waisttriceps ratio.
There were no significant associations between marital status, post-secondary school training, employment, exercise status, sexual activity, smoking, alcohol use, history of hip/ wrist fracture and history of maternal fractures and hysterectomy status (Table 2 ). However, being employed was signifiOsteoporosis Risk in Black Jamaican Women after Hysterectomy cantly associated with BMD status. Within the Hysgroup, there was no association between oophorectomy status and BMD status (Table 3) .
American women and lower than that found in Caucasian populations. From 1988−94, estimates indicated that 13−18% had osteoporosis and 37−50%, or 13−17 million, had osteopaenia (11) . In 2005−2006, 49% of older US women had osteopaenia and 10% had osteoporosis at the femoral neck (12) . Prevalences have been said to be 1.3−2.4 times higher in white women compared to black women (13) . The findings in this study of osteopaenia in 28.4% and osteoporosis in 5.5% in the overall cohort are lower than reported in US studies for white populations. However, the rates in the controls (31.9% osteopaenia and 6.7% osteoporosis) were higher than that found in the women who had hysterectomy (24.6% osteopaenia and 4.26% osteoporosis) and/or bilateral oophorectomy but were similar to that of another US study [39.6% osteopaenia and 7.2% osteoporosis done in 200 160 postmenopausal women aged > 50 years and 90% white (14)]. The lower rates in hysterectomized women were an unexpected finding as it was expected that hysterectomy and oophorectomy would have resulted in premature loss of oestrogen with resultant increased bone loss. In previous reports, other authors have described loss of ovarian function after hysterectomy even when the ovaries have not been removed (15, 16) . Others have pointed out that the impact of ovarian removal is more significant when the ovaries are removed before age 45 years (17) . However, other authors are now advocating leaving the ovaries in situ at hysterectomy even after this age as they claim that the risks of ovarian cancer are low (5%) and the risks from ovarian failure are high (16) . In a previous paper in the same cohort, we found that the hysterectomized women also had better cardiovascular function after hysterectomy compared to controls and we postulated that this was probably due to the fact that most of the patients had hysterectomy for uterine fibroids, an oestrogen dependent condition (6) . The same explanation therefore obtains for better bone density in these patients and helps to cement our postulate. This phenomenon has also been described in another population by others who also found that bone density was better in women who had hysterectomy for uterine fibroids compared to controls. They also postulated that the presence of fibroids may indicate more oestrogen exposure than controls without fibroids. They also found that there were less fractures in the hysterectomized patients compared with those without leiomyomas (18) .
Low bone density is now recognized as the most important predictor of fracture risk in Caucasian women (19, 20) . This has also been examined in other populations of African origin and the risks appear to be very high and underreported (21) .
In this study we sought to determine whether there were differences in BMD by hysterectomy status as well as sociodemographic, lifestyle and anthropometry predictors of BMD in Jamaican women. We report that BMD was significantly higher in women with hysterectomy compared with controls and that the significant predictors of BMD were age Fletcher et al The mean T-score was significantly higher in the Hysgroup adjusting for age, waist circumference and sociodemographic factors (Fig. 2) . The relationship between the various predictors and BMD were explored by stepwise regression modelling. The factors that were significantly related to low BMD were hysterectomy status, age, waist circumference and being employed (Table 4 ). 
DISCUSSION
As expected, the presence of osteopaenia and osteoporosis in the overall cohort was similar to rates found in African (older women as expected being at greater risk), waist circumference (greater circumference at greater risk, suggests less exercise) and being employed (which is harder to explain but may also be related to diet and exercise patterns). These are all factors that are well described and are all modifiable (22) . In a recent Scottish study, regression analysis showed that body weight was the strongest predictor of BMD in women, accounting for 16.4% of the variance in spine BMD and 8.4% of the variance at the hip. Other significant predictors were genotype (3.8%), vitamin D intake (3.4%) and carbohydrate intake (1.6%). Physical activity was the strongest predictor of BMD in men, accounting for 6.7% of the variance. Other significant predictors were body weight (5%), genotype (2.8%) and alcohol intake [2%] (23) .
This paper has shown that osteoporosis is relatively common in Jamaican postmenopausal women and although much emphasis has been placed on prevention of falls in other papers (4, 5) , we wish to suggest that other strategies also need to be emphasized to reduce the burden of osteoporosis and thus help to reduce the risks of fractures in postmenopausal women in Jamaica. Some of these strategies include improvements in diet (higher vitamin D and calcium intake), increased exercise and screening and treatment of osteoporosis (22) .
The present study does not support the routine use of oestrogen replacement in women who had uterine fibroids, post hysterectomy to prevent osteoporosis. This is of great significance, bearing in mind the risks of hormone replacement such as breast cancer, the leading cause of cancer in Jamaican women (24) .
